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(54)TitIe: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 



(Xhol) ApoLl . [oxP|ByiJ(34bp) ^ Mlul 

(s) 5' -TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATACGAAGTTAT ACGCGT T-3' 
(a) 3' -C CACGTG TATTOAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5' 

Inverted ^ {h^ Inverted (Xbal) 
repeat (13bp) fflJ<5(8bp) repeat (Ubp) 

b 

a ... loxP SEQUENCE (34 bp0 ) 
b ... SPACER R26I0K (8 bps) 



(57) Abstract 

Variant loxP sequences having the characicristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
etTccted at a high efTicicncy in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type lo\P 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-posiiions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each bv a differcni base optionally with substitution of basc(s) in the regions other than the spacer region by arbiirao' base(s): 12345678 5'- 
ATAa'cTTCGTATA ATGTATGC. TArACGAAGTTAT-3' SPACER REGION: (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Crc; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 
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5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
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m m m 

5 ^m'^m- 

i^^/UT^cD^ D->'f[:/j;f5l>'(;^S5:U'ii5ii^^-fr5!£i>^;i5fo5 (Ben et al. , 
Proc. Natl. Acad. Sci., Vol. 91. 8802-8806(1994) . Miyake et al. , 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) „ 

^<nx.otmm<Dmt Lx-xmm(D^<^'rv^y7-i^p\^^(nv^'-^i:i--"^ 



^0''^5851 PCT/JP98/05094 

2 

<^^mt'i^^(0±nm^no^mfmmt^mmX'h?> (Sternberg et al., 
J. Mol. Biol., Vol. 150. 467-486(1981). Abremski et al. , J. Biol. Chem. , 
Vol. 259. 1509-1514(1984). Hoess et al. . Proc. Natl. Acad. Sci. , Vol.81, 
1026-1029(1984)) , -tfj^hh. [5l-DNA^^'-±|r|^:^[p]C0 2 ooloxPKJiJ;4S#?t 

o^n^fj:mm^^!xitit. mmmmtznxf.c<mmms&xh^mmmm'^m!^ 
'y-f^i^^xhmmirhit^i^htixts'o. ^'otHLKitomtLxa. wmm 

(Saueretal.. Nucleic Acids Res. , Vol.17, 147-161(1989), Kanegae 
et al., Gene. Vol.181, 207-212(1996)) , mm<y-(/l^7. (Sauer et al. , 
Proc. Natl. Acad. Sci.. Vol.85, 5166-5170(1988), Anton et al. . J. Virol.. 
Vol.69, 4600-4606(1995). Kanegae et al. . Nucleic Acids Res., Vol.23, 
3816-3821(1995) ) . hyy:^i^:r=^y^-7^^ ( Lakso et al. , 
Proc. Natl. Acad. Sci., Vol.89. 6232-6236(1992) . Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992). Gu et al. . Cell, Vol. 73, 
1155-1164(1993). Gu et al. , Science, Vol. 265, 103-106(1994)) ^75i^(fo 

T{g;< (Fukushige et al., Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992). 
Saueretal., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) . Hfflfi^jt'^^ 

DNA^T-±(l2o£01oxPie^iJ^S#S-r5^. /c/-c*j(w^t9i±iLSJ^;<igZ L 

^(^tfASfL^cT^iig^rJiif 2^*roioxPi£?iJ (P4^) (^Mia^iJctii 
^''.i^ie^iJf^loxPge^iJ {'^Wm ^m^f-J^h-tv^i:^f\.tz. loxPia^iill34Mc75 
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DMUm^hlS.'O . 2o(7)13mgcDif;^fp]S^i2?"J (inverted repeat) 

t>tl^ Ztt'^^ht'.X^'^^ (Hoess et al. , J. Mol. Biol.. Vol. 181, 351- 
362(1985)) , 

loxPIB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

s«iB5y 7.^—9- smiB^y 

(13bp) miA (8bp) (13bp) 

5 

it^'^M^ ^ Z t A'^Tf^^tltz (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) o 

^(75/'<i5' r y 3t-7 7 — v/±(Djtei^i: (Dg^ (Waterhouse et al. . Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) . 7 7 - 5 ^-±<^ii^i^'^^ 
■f y :^ ^ Y ^ — ^0-)^ X (Tsurushita et al. , Gene, Vol.172, 59- 
63(1996)) , ■fy^xY-^^^-}L<D'&B={-o^'^ii^mf^^^^±.<D'MB.^t<Dm 
m (Bethke et al. , Nucleic Acids Res., Vol.25, 2828-2834(1997)) fltr^m 
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4 

m(bt^X'iif£\^\ $t>{;. -hie 3 {4=17)^^11, ^xmmmmiB^^(Dh(Dt)\ 
^m^t^^x\^^^tcii), M.t>ii±(D^it9j}mitm<m^^i^x\^^^^mm'^h^c 

/i^opI-ie^iJcD 2 ow^^^loxPie^ijrBlT-(7)m^;tSi^;fi 2 o 
coB^^tSloxPiefijrB^ |5]Mo^'^T'^2 z 5 ^^SiloxPie?iJ^^tt1-5 ^ <t T'fc 
5o $b(c^ll0^(7)@6t){±. if^SJloxPiB^iJi'SMMloxPSH?! hL<iim^£^ 
E^ijo^MMloxPia^ijoa^-g^iD-fri; J: 19 . ijtim^fi t-T-Sf^^SM 

$rg>MifeM'^<0)ie^aiA. ui^t'^^^/^T.im. W}m'^m»x'<DmB^m'^ 

Hi t?. 2 0(DloxP@i]5?ijrp^T-(D'; =J>t'-t— t"C r e ^S#*I^;tS^t^OiJm^^ 

o^^s^ioxPia^ijfBiTii, 2 -^<Dm±m\oxPmm t mmmtD^mx-mi^^Riz^ 
i'^^^^iK w±miox?imhL<',t^fnMn(DmMmioxPimtmmtR 
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5 

5 -t-Ttci^^, ^^IS^oggfi, ig^(D (1) ~ (2 1) o.tio'^-c-fcS ; 
( 1 ) ttTO'tt®^ to'^MMloxPie^iJo 

{^^-■^-mW 02#g (T) . 3#@ (G) . 4#i (T) X{*5#@ 
(A) (D:SlE(;)9t,'>?:f< <!: t-oOjgS5.t56#i (T) X{i7#B (G) c7) 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



(b) ^J^yt'i—\fC r ec7)#?iTT't)SF^iiloxPga?iJirc^rBlT-it#M6<3DNA 

15 km^fxit^tm^h-f. 

(2) UiTtT^M^to^^MloxPiE^'l 
20 'pI^) £02#g (T) . 3§@ (G) S.t/4#i (T) cD^^T^^'b 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



5 (c) U r^^-f^— r e <D#ST, (sl-OS£?iJ>^#i-5t> 9-0(7)^MM 
loxPifi3?iJ t (Dm-^'^m^D N Ai^fl^X-S^E^dSig - ^ ; 

(3) !; 3>'t••■:^— ex r e (^#?£TT't>S^iSSe?'J*Wt-S t 5 -oO^MM 
loxPi^?lJi:(7)PB1T-#^&t)DNAffi^^S^&^^e^6''j:V\ ±15 (1) X(4 (2) 

10 (4) iE^'J#^ : 2 6 , ia^lj#^ : 2 9 . iS^'J#-§- : 3 0 . iE?lJ#^ : 3 5 , E 
?IJ#^ : 3 9. M^m^- ■■ 4 2XllEa''iJ#-^ : 4 9 T'^^nSifi?iJT'*5^±E 

( 1 ) umo:>m mmioxpmm ; 

(5) ±15 (1) (4) ^^-fix;ii4cE«fero^MSloxPSa?iJ^^-rSDN 
A ; 

15 (6) 'j^^f£< th--^<Dm±m\ox?imRv^±u (i) xii (2) im(Dm^^ 

(7) ^^MloxPiS?li<i:^^MloxPieflJ<^rB1l;RFfM<75itfe^755^f A$t^/c±!5 

(6) EUcODNA ; 

(8) i:i/Mc^x'j;5ia5y^^3 0'>/^ < i: t> 2o<7)±|5 (3) f5ife<7)^^MloxP6[l 
20 m^-ThDNA; 

( 9 ) ^MJi/.i-5ie?y$r t o 2 o(7)'^Mg^loxPiB5iJ<7:5rBl(3ffM^Oittc^^;bSJf A 
^ixfz±tl (8) faife(75DNA ; 

(10) ±15 (6) ?j^i^L (9) l/^-fi^*^^^I5«ic(7)DNA^;J;oT?^^K$5^$n 

fzmm ; 

25 (11) TtecODNA (a) ^U^DNA (b) ^ V =• y ^i—if C t e (D^^T 
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iisfs^^it. TistoDNA (c) ^m^ztf>^h^£^m^^m^:fj&o 

(a) m±mioxpmL m^i'ARu^±m (d xit (2) EicoiiMMioxPge 

(b) i?^SloxPi2?iJ. ae^BSU^DNA (a) 1^ C^^^SloxPE^USr^co 
5 HiJ'^-rs^^^DNA, 

(c) DNA (a) (^iSi/^Tite^Azlijte^BJwS^^ixytDNAo 

3te^A&t5)ie^BiiiH/Mc^;i^eS<7>3tfe^^-efc5 ; 

(12) Ttet7)DNA (a) RXfDNA (b) ^yt'-r—\iC r e (D^^T 

Tia<^DNA (c) ^^^#'5^i:d^P)/jr6]t^i^®^;^?£. 

10 (a) sv^i^m^<e^sa^'J^fco2o(D±tE (3) iB^o^^MioxPiajij mmm 

loxPEi^iJ 1 ao^^SSiloxPiE^iJ 2 ) 5.1>'ae^ A?r^SMloxPiE?iJ 1 /itfei^A 
/^MMloxPSBJlJ 2 £0|l|i{C^1-§ D N A„ 

(b) ^mMioxPBE^'j 1 , 'MBi-B:^xf^mm\ox?Mm2=t:i(Dm\^^i-^mv^ 

DNAc 

15 (c) DNA (a) iw^=^^TJie^ A;OSafe^BlCgJft$ixAcDN Ac 

- iie^AS.u«afe^Bf±Sv^{;M/j:SftE(7)jife^T-fc5 ; 

(13) 'M^^B7!)mm^^J:mBl-X'iifj:\^^Z.t%:W^ti-^±rd (1 1) Xl± 
(12) ie^(7):^i£ ; 

(14) 3t<5i^A*s^tt66^7:^5ie^^T'{i7:^v^::i:^i!#^S^t-r^±fE (1 1) X(i 
20 (12) E^<^:^& ; 

(15) DNA (a) imS^oy^^i^.DUAX'h'O . DNA (b) 7li7'7:^$K 
DNAXIir*^^:|^DNA'i'-r/i'^-efc5wi:^1#mi:-r5±te (1 D ^<f/^ 
L (14) i,>Tix;0^lwteitcD;^r£ ; 

(16) DNA (a) /45»(73^fe^DNAT*fc'5. DNA (b) ^i«F^T'^ 
25 ^^^xSlirl^cf? -*^^t»:DNA>7'^6^4«^^-t-5^i:^#mi:-r5±tE 

(11) fi^^L (14) v^-rix/;»t-lE*!t(7);^}£ ; 

(17) DNA (a) t'^-:i^mDNA^^ ^i^:^(Dyk^i^DNAX'h'0 . DNA 
(b) ;65:^7^^ KDNAXfi-^m^^DNA'^-r^ux-Cfc^r ^?r#?S<t1- 

?)±I5 (1 1) ':<^v^L (14) \.^-rtit-{zU1fSL(Dlj&: 
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(18) DNA (a) t'^-^mDNAl7^/^7^(Dpk'&i!^DNAX-h^. DNA 

( b ) mm\^X'^^$ix^ ztizx'o -:^mmi^D NAt /.f -stt^^^-r -s - 

t%:Wmti-^±.m (1 1) /.fi^L (14) l/^■rH7!)^lteit0^^fe ; 

(19) DNA (a) (D-:^mDNA'P^^^7.A'^TTy'>^^l'7.XhbZi:i^ 
5 m^-r5±iE (1 7) Xfi (1 8) ; 

(2 0) ±ie (6) /iV^L (9) V^-fn75>{cE^<^DNA$:^fe**:±(;^-r5 K 

(2 1) ±IE (6) f£\^^L (9) V^-ftL;)^(cEI8<7)DNAd»6'i5E^o 

10 mat. m^miox?Ein(D^i^DM(Dm'M^yr^-rmTh^o (s) it-ty:^m 

(a) itry^^y^^m^^siTo 
15 ^f^-fe:/^^) ^^-fo 

Sl4fi. 'g'^Jc$nfc2:^SSj^|cD^MMloxPiB^iJc7)^-<-f— fJ^rolB^iJ (ir 
>^^) ^^-To 

ilSfi. -§'fie$nfc2MSi^(7D^S§-!loxPifi?iJ(^;^^-i^-fIJ^coE?iJ (T 
20 HI 6 {4, a^^^DNA^SM,!; Ltzm^<D^ m^Mioxpmmxo U=^y 

x^±(^^^i4ioxPE?ijo[pi#^^-ro i^^fiB s a H I mitLtim^omfio 

(bp) ^^<i-o 

25 ?iJ^f:*L, :JC^±C7)^PnJ41oxPiB5ij£OrS]#§r^-ro Ap Ri4Tve->y 

ite?-. o r i it±mm(Dnm*'J i^y^^^to 
dSfi, K-;^oiS^^^^S^loxP^e?|J*^ ft!i;^(Oii^ic^M§/loxPiS5ijr^^->r^'t 
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^X'h^) o Sfc. T[^^(D^mtB s a H I -•^'f HSr^L. ^^{±B s a H I 

mim)^(7)^^ (bp) 

D r a I if-r 

Ell 1(1, KpuLwL (A) . yyp^^ KpuLwM (B) RU^yT.^ K 

puMwL (C) (75«it^^^-rM^I§lT'fcS„ 
10 mi 2lt. yyy^^ KpuLwMc7)^||^t'ffl^^7tl^^§J-a^figDNA(7)iE5lJ$r^^•t[g! 

mi Alt. KpCALwL (D) KpCALwM (E) (Dmm.^^i- 

U^mXh^o CAP r ollCAG7°n^-^-, G p Afl 3 - t:"^*" A 

mi 5(1, 7^7 KpuLZM (F) RXfyy^^ KpuMOL (G) (^«ig^^1-tl 
20 ^mX'h^o S p A(1SV4 0(Do r i^U'jJ^y Aie^iJ5r^i-o 

Hied, 5; KpuLZMOL (H) RXfzfy^?. KpuALZMOL { I ) (D^3t^ 

25 5:L<l:$r7j^1-fcs!)CD^®5o^I^(2lT#)5c 

Hi 811. 7*7 KpCALwMds (A) . zfy^S. KpCALhmBMds (B) RX/ry 
><. 5 KpCALGFBMds (C) om'^i:^^i-m^mXh^. h m B (l^^-Y ^ ^ ■>>- 

B»f4ite^^, G F B(iG F F tyi^yt^^ i^ym^MB^toym-^MBi'^^^ 

■to 
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60%. moi=100T'{1^90%0«;6St< S^fe^ixfc. 

KDNA mmm ^\^-^^'f^\^cimBi-^w^<n>^^wi.<n>^mii-\znxx'^ 

°^-( ^>>Bm^<DiiM(D6mcD^-'yy h'mft^ (C3. C7. C8, CIL C19. 
10 C28) {I, mmCre^MM7.TTV '>-i'/I.XAxCANCre^moi=5T-. l^'i—^ 
^I^;tTx/ '>Y/w;^AxALZMOL§rmoi=10,30,100.300Tf^^|; 1 ^Pel^^^it/t^ 

Lfc^-^, 10% (C19) A^ib30% (C8) <7)|fBfla7)5W<^fe$h.fc. 

^#^6<]DNAm^x.S^£^lcio(tSSSiI#S•tt;55^^k-r-5ie^|JSr^tL, S^^M'S 
L/^i. ^{l!l(Z)iiSogt^?r-^^T-v ^XhX\^\ zziz\,^^ m^^f^i^ t li. 
20 mx.ii. 5?itSloxPiejiJ. ^mS/loxPge^iJ K ^MMloxPia?iJ2 0 3S!g(^loxP 

l^^SlloxPE^iJt'^^^loxPifi^iJl, W^SiloxPSE^iJi:^ 
^^loxPiS^fJ 2 . ^m^loxPia^iJ I <b '^MMloxPia^lJ 2 (T^^K^Oija-g-itT-ii. 
Creic J; 51#M&^DNAMM;tS^c;;;6^^«&^(c|g ;lb^^l^C<!:^^^5o 

4 ^^^-r^^r^m'^^^L. m^x\ nAs.iz^tit^f£^m^'^h-t<7)ioK?ei 
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i?^^loxPE?ij!4S#ffii-ixl±\ ^(DMl''ttEc7Dji^^Sr?a^ J: < ^AfS ^ <b 

[z. !i^mmmi^x.Rjz^7!)mz ^/^v^ 2o(D^M^ioxPis^'j^ffiv>?) zthx- 

10 # So 

iox?Mn<Dmw<fi^^^A'^mtLtzm^M\ox?imt txii. 

mm(D 7 ^B(r>^E%:Gt^hMzW.i^LtzmU'^^hnx\^^^ (Hoess et al. , 
Nucleic Acids Res., Vol.14. 2287-2300(1986)) „ ^<DT mxit. TV 

'>^ifteitfei^<^i^t"Jf;»^feMloxPiB?iJ^'^MMloxPia?iJi: ^#At. mhtifz 

:fy:^iY^xcremm±mm^mmBmLtz. ^ur. r^-t-^yy ^-i^tt^r^i^ 
^^tu-r-^-('yym^^^o) x\ m^mox?imtm^mox?m^\t(DT^(r> 

m^.o%mx.K!^-.^H<Dm^m$kLx\^^wtmht-x\tf£\^\ 

5l&^;tSJJt^ti£>^(7)loxPE^iJl^(;):^S^[W]^Lfco :ST^(7)T -y-fe^ 
25 icUil^-rSo 8MS<75>^-^— t^-'mi|^0^-COM?rlM-ro. pIt6/j;^-C<7)^ 
SliS^L/iS^MloxPgfi^iJ (lt24Sii) ^lU5iF^MloxPiE?iJ5r^tJ*DNA?rii^ 
(D^&l^ct O-g^/^^L, ii^/<^fi$(75DNAir>t, m^\-tzf=7:^^ KpBR322^^iJPSP 

mm\t\^B.mmz\.tzmkmri<DWimz. m'^moxpmmwmmoxP^mt 
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5 SfS^'t"^ ; 

-frVi h {±\ B^^MioxPia?ij ^MMioxPSs^ij t <Df^x5% h (Dm^xm^^Kft^^' 

20 (Dm\^^tEi'^m.B'i'A''X^\^xLio'^mm'>h^^>hX'h^o 

zz.x^^7^mi^tit. -^mDM(Doib}im<Dmitm^i^'ox^^i>^- 

i^:fjitU^t>'oX\^^^J:^\ r-tiJa (Holliday-structure, Hoess 

et al.. Proc. Natl. Acad. Sci., Vol. 84. 6840-6844(1987)) co4^fii^S5fef Oc 

m^''^Wj^tiW^^'^i-^zt\z^<OBLitit^Ji-^ztt'^^hixx\^^^ (Guo et. 
al., Nature. Vol. 389, 40-46(1997)) „ '<*oT. 2#S ^^ib 5#@*T-<7)M 
coSI^^. 6#@ 7#gt7)M(DS^>llM&^fcM/j;'9, BtI#}iT«!l<750o#fl^ 
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5 (D. 2f^BA-h7mu<Dmm(Dohi^mimi^Ltz2^<7)^^miox?R^mx\ 
CTe\zx^!i^^^^j:mi^x.^iti!)mib(btifzo 't(DRjt^(Dum(Dm\t. mwi^m 

Rxj^7^B<D^m{Q)m-^(Dmmt. m(r>2mm(Dmmizmt^Ltzm^x 

<o hm(bMzmit^iimf}^'otz. 

g (T) . 3#@ (G) RxiA^n (T) (Dmm^^m\tix^-^(D^mtm^j: 
^mmizw.i^^ixtzmi\<Dmmmiox?mmxfm^mmiox?Emi^i-^mMt 

m^^Ltz^mm\ox?mn(D\i t h fit, if^MioxPiB^ij t om-^-dr-cdiii^x 

±#L/c„ LTi^L^'jr^i^b. iBlCiB^iJc/) 2 o(7)^^^loxPga?ijrBlT'cDm^;tSJS^<7) 

S^loxPiB?iJ(i^ffl±+5^/iam;t^^^*L/c„ T2C/G7A(#2171, ie?'J#^ : 
26) . T2A/G7A(ft2271 . KJ'iJSf- : 29) . T2A/G7C(#2272 , ia?ij#-^ : 30) . 
G3A/G7A(#3171 . IB # ^ : 35) . G3T/G7A(#3371 . IB ?IJ # ^ : 39) . 
T4C/G7A(#417K ia^iJ#-§- : 42) , A5G/G7A(#5171 , iB5^iJ#-§- : 49)o flt^Xh. 
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T2A/G7C(#2272)&U^A5G/G7A(#5I71)(OSJt?Wli^^lC^;5.ofCo f£i6. ^^it 
<Dmm^7r:i-, m^i-£, T2C/G7Afi. 2 #S OMSTTA^ibC--. 7#SO;^S?rG 

S (T) . (G) > 4#g (T) XJi5#@ (A) (Di^m<D oh'pfi< k 

fc-ooffiS^i;«6#@ (T) X{i7#@ (G) £0Mo5^'>/^< i t-^O 

15 ^''^^ifi?'jc7)^MSiioxPia?ij<^rBi-?Mi^^s;t^;i5gc5 

t'lfot^^m^X^fz. ^(Dmt LTT2C/G7A(#2171) irT2A/G7C(#2272) Sr^tf SpJ^ 
^ix^ 2McO'A^MSloxPE?ijrBlT'ttffiJ^;tSiit:(S^< ^g- hfit-^fz. zoy:Lt 
iF^^loxPE^iJ. ^^^loxPgajiJK ^MiJloxPie?iJ2co. {i^/jJ < >: 3 

t'^s^#^'ft7)5M^j^5ioxPia?ij^i.ai Lfcr <h ^S9feL. M-r^ite^a^^ 
*ig0^©iiei^s^;^?£{i, if^s^ioxpse^ij, jte^^A^u'^MSioxPie^ij^ 

^(TDHit-^tt-^DNA (a) t. 5f-i§.!loxPffi?l ^MMloxPE^iJ^C(^)ii!cW 
-r2)m4^DNA (b) <l:?ry t:-:^— r e<7?#STt^SJC$-fr. DNA 
(a) ^Oiigi^A?riSe-?BlCg}^1-5l t75^ib/j^5c 1^T\ g^^S/loxPSS 
^'Jir'^MS/loxPiB^iJidC r e "b-f , ite^^A&t/ilte^^- 

B fiS V ^ !z M ^.f 5 ffiS(^3t^i^ -C-fc S 
* Ac ^ CO ite^^ IS . a I S I S /ji 5 ifi^iJ ^ o 2 oo^MS/ 1 oxPiS 



25 
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/^i&B^AymmmioxPMm2(Dmi^^-r^DNA (a) t. ^^mioxpumi. 
mB^BRx/mmmioxPrnfin^zcDtm^^i-^mikDNA (b) ^^y => 

ifC r eO#^£TI-Sf&$it, DNA (a) ^POitfe^ASrite^BJlgm 
5 -rsr ir^i^ib/ji^o wZT-, ^^§!loxPic?iJl i:^^SloxPiB^iJ2 irflC r efe 

iox?Mmt^mmox?mii^m\''tz:>jmiz-:>^mm-r^rK ^msioxpie^ij 1 1 

10 ^JIMloxPiS?|J2^ffl^^5^i^t>[?HiT'fc^)o iftife^BJIScoS^fe^tJCDjte^ 

15 ALT:fc<o 5f^SloxPEJ'Jt^MMloxPffi^iJi:<DrBl{::(i^iS(^3te^A^5#?5E 

^^t^loxPEfiJ <!: ^^^loxPie^iJ i: A t fc^^^DNA^^^t^ 2 0(75 
loxPie^iJoFslic, ^Atct 9 ir-rsige^ B^^fAtT;fc<o wO^:t^DNA5^^ 

t T'j^ 5 1 «7)Srffli/ =t I \ 1 wiife^ B i: !^^M&«M^loxPE?ij7Ji# 
?S1-5^WA^^^^*q(7);^SIiJ;'9BNilit^cMF^t;^AL. (DS^(c<^*P(^ 

25 ;55«0^fe^ii±Oir-4fe^loxPie5iJ<!:^m§JloxPie?iJi:<7)rBl(;iifA$n?)» -^175 
1^. )iifflflac7)^fef$±0 2o(DloxPie?iJOFBi;z3§e^-A7)5#?£-r5li^(i« -CO® 
A;65|^;5»tLiteT- B d^^A^nSilGi^gmi: S= ^fef*^±«^ 2 oOloxP 

2o(7)loxPge?iJ(75r«1l-iie^;J5#?£L/<^i/^^^li. ^fe^*^±Oit€^A^I^< C 
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5 - i: 1^ J: "9 , ^U«:i<7)^fe^±o 2 o(7)loxPiemifc:3ie^^ag.A-r^ - <b j)^ 
DEAE-dextran&. y v-a itfe^gE'iC if (OMfb^ 

i^)i^m<^s^fe^^^t^fc'b7!)^l:^6 2o(DloxPia^|J€^^fAr6^^{i. 20 

OloxPiE?iJ;45;i^?5E-r 5 7^7:^5 KDNA^?rffli^TiiiffliiS$rffme^-rnf^J:v\ ff^ 

A-r 5't4KSr^i-5) ^ffl v t J: v \ 

ilj!fe»F^r'Cre^l6m$-d:S:^it(l. CreOite^^rr- K-T SDNA^RNA^r^ffl 

20 #A-r'5;^&?rfflv^5:: <b;45-C#5o HU#cof>|<b LT{i. CreOiteT-^^- K 
-r5DNA^RNA5rHfIiELfc<feSfk^6^;^&T'»('^Ai-5;^ife^. ^^7U^-<^ 

^^^^r '^'^>'W;=^, 'i^'f /v::^fiiift^^\ifihti^t^. ^ 

25 :!js:|gl3^cO'^^§^IoxPia?'J^ffli ^fc:»)i|^)^lla^fe^*:±T-^Oite^M^^*'^^'J-'^-li^ 

^nm^m^m}i^^mn-t^±X'iimi^xmmxh^. fi^fjihit. DNA^r^i^^ 



WW yt/iSK)i PCT/JP98/05094 
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xrf^\ mm{zx^mtR(nfzi^2-:)<D\ox?Em(Dr^{z:^^'7^ •>^i»t±3t^^^w 

(75|i^Ji»ttiHST-?rlf ALT 'Lfci-^Tt>J:i/V -Oitfi^^Affli&i^l^, (a)!f 
^SJloxPia^iJi: '^^S^loxPra^ oralis @ fi^ite^^^^f A L/t^^^DNA5>i^, R 
u:(b)CreS 6 ^JgAi-^ - <!; Hi ^ . (a) (b) m^timx^titzftm'^mmx g 6^ 
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u hn r>^/L.X75S$f*LV\ /iif;iib. ^-^^m-thm'^. 

20 ■7.(r>\'m^mh\^xmm-f-^. '<;^%(nm^X'mmyc7=f J )\'7.(D<m.-y5'it 

X Y-<'7^-mX\ 293«/i<i:'£7)!iJ}a^ffmi5^t. ^BIS]*lM;t}ict'9^D/-- 

^ ^ ^ * r f^ia L T *3 §^ , i); I- T' 1(75 ■i' /t- ^ ^293}WflS X T X y 
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Ty'yry^ ^i^^i-i. Cre I - J: 5 iffii^ ;t J; 0 1 oxP IB^iJ {z\t^^titr^<y ■^-i^'^ 

(inverted terminal repeat : ITR) /If^MloxPlB^'J/^-^'y ^^-v^^^'lB^ij/ 
ri^^/uxis^if e>n-5o ::rT\ ^^MloxPiBJiJ/jte^Ao^^tflE i ^^^^ 

ifl^ij/^-? -y ^- v> i/iB^ij/ae-T- B /m^moxymwrnM^^-r^-fy ^ ? 

T'dJir'cDjaJISl-^Ai-Si;. ®^si=-^Afflorr / iJ^-T^w^T-fi 2 ocoff^MloxP 

i=-A/^MMloxPiB^iJ(D0C5)'^57'7;=^ ^ KE&5t5(7)l?^MloxPgSJiJ/^'^ .y^-v^^ 
i/E?iJ/3iei^ B /^MSloxPiE^'U^g^ ^ ixfciffl^ ;t T T / 'i' ^ /ut; tJ^^^SI" 
-5, ite^g^$n/j:;^)^ofc3i^5^3iAffl<^rxV !i''</i-;^fi. S^c^^^^^l^ 
i:o(^S^MloxPiE?iJPBl<75ii^<7) r^OdiLSi^^j (ci O ^-^ -y -^-v^^^'ifi^iJ^^ 
25 ^*^nTI/^57t*6. '>-Y>'t';^DNAIl1SSi1"?> t.'^'^'^'f >'^^*i^ (virion) 

-So 
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STr^y 'i'-l'yuxDNAAS'J'-ryi'^iSi^ (virion) iz^Jj^X < y< y ^-i^ly^^- ^tl 

LTfflV^^;K5o f^DNAfi, fijxLf4\ U h n J^T Eif* ^ ^l^^ 

(AAV) ti)£(D^^ JVT.^^ U-h^X\j. AAV^ 

fef*^(Cy>i?^i.}ZffA$tl5;j^ AAVT-{4^^{^^(75!|$^(7)$|Jfi (mi9#^fe1$W 
20 AAV-Sl^^) (c|fA^iX'55S^*^iiiV^75»ib-efc5„ ^c^^fef*:(Di|#^95{i-^(7)ji 
e^gf A(' flAAV 3 - K-t -5 '>-ryU^3H5i^ (Rep) ;65i^>^t?fc5/4^ 
^ixTV>SAAV'<i^ ^--C{4AAVjte^(D;)^015^^5|^;!)^tlTV^5fc*. S^fe<*:'^cD 
#M&^im<^iA^«fl|{4^^ixTi^§. t^O^L. '^^MloxPSa?iJ<!:if^SloxPi2?iJ 
<!r T t *^-f 75^1O0:^SS: bTT'fc 5 AAV<7)^ '^'T itfe^^^i^i^ 

25 Lfc44. 2o(75loxPia?iJ$rif ALfc^-T/w^lr^^SliT-^Sc -?:(O^^A{^fif4. 
AAVit{E^(7)n5)iffilw#:Si-'5js6;^[S]S'^ia?iJ (inverted terminal repeat : ITR) 
O^^I-Cf^WJ/iJiiS ti/\ - (7:> 2 owioxPiB?'J?rJf ALfcAAV>Sr t 

?^l^T', 5f^§^loxPae?lJi:^^§yloxPg2?lJi:^;)Fp1(CB&<3aei^^^fAtfzm^ 
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-t^ZtlzX^. ^fefls±!C#S-re 2 ocoloxPE?iJ(^rBl};i*^Sixyc:AAV3te^ 

i'^'^^mzf^^tzm-t. 2^(oiox?mmi-iUk^i^±izm'oxi^^M. mi^ttz-jy 

ttS iem-^^ ^y^. 1994^4^^^ 20-45 ^fiJM*. 36(1), 23-48 

(1994). Rxj^zix^(Dm^xmm) c :^^m(Dmm\zis\^'xm^-rti(D:ijm{,m 

^ X , •> f ;^ fill CD R N A r> ^ ;u X ^ Id M MM 1 oxPiE^iJ ^ t oDNA 
*>5^^^i^^^■t-^)RNA^M;^Ji^x-^iA•r^;^j£^5*^f ibn-5o z(d^x\ r 
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mm^m^^i^f^izmA-r^in vivo Rxit ht^<bh^m(DM=i:U^Li$ 

1994^4^^. 20-45 M. Mnmm, 36(1), 23-48 (1994) , RrlZil 

«§q^7)g^l;:^o^^T, In Vivo mi^i <o^^t^m^iifhms&^<Dmm. m 

^f;. Ex Vivo mizx^m-^iat. -Mmzmc. t vmm m^it. vy^< 
In Vivo mizx^)i^^i-^m^ii[ m^(Dmmmm m^it. mm^) ^t>) 

0 ^iK -^W(3{i^5&^:5^-rfo5'^mMloxPia?iJ$r'boDNA$r^>^1-6ai^^J 

^t^ti^. ttz. '^^mizftcx. m^(om^Mx.xi,x\^\ '^w&mmit 
'Mmzx'omm't^ztAiX'^. mtii. m^m\oxPSim^h-^DHhi:mm^j:m 

^T'«3§ LTSc® K\ ^x^mwi'^m\z%im-^ r t {- j; t) ism-t^ z.tt^ 
'M.L^%mmm\%^wi^o^^)ifsy-Kmf\m^ii^±-th^tt'^x'^h. 

toDNAir Lr0.0001mg~ lOOmg. i?^L<ll 0. OOlmg- 1 OrngT'^ . "tl^ 
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loxPifii^iJ, 3oo^^MloxPge3?iJ^75i#ff ibnSo SF^^loxPIB^l 

^mMioxPie^ijK ^SMioxpge?ij2(7) 3 -o(D^t£^\ox?mmii)m-mk±\zm£ 
-r^m^^mt Lxmm-r^o B^^^ioxPie^ij/ite^A/^^SJioxPifi^iji/ 

ji^^B/i^MMloxPia5lJ2^Z(Dfi(C=^i-5DNA(a) fC, if^SiloxPia^iJ/iie 
10 ^C/^MSloxPie?iJl^^i-5SWA(b) t^V t-^-HfCreO#^ETJ'S 
/^^^■ItSi;. DNA(a)4'OiHE^A5riie^C(ctt^1-5^i:;i5T'§-5o m 
mM(h)(Di^t><Oi^. '^^MloxPi2?iJl/3te^D/^MMloxPia?iJ2^Wt--5^ 
4^DNA(c) t^rl/ ^i^-t'-:!— tfCre(7)#?5ET(iS;£;$-&^i:. DNA(a) ^<^3H5i^B 

15 DNA(a) lz:^^-f-^mm<DMB^(D ohS &tl(7>iie^w;Zf SfffiEc^itfe^f-M^-r 

^):il5^s:^0vg^^^MMloxPld?lJ^ffl^^7tit^5^g«^(75J:|$^JlCo^^Tlft9>^t-5„ 

7#goMSrGd»f3A'^om^L/iiB^iJ : 2 6) >lrffiv^/ic 

20 (1) Try '>-r^u:^y/ Ai;#^-r5jie^^o®^ 

m^i-^'ikB^(Dmt LXi^mmiacm^l-^ffi^\ ^^DNA:^^_hc01acZjt 

•t^%ximm(D%^m.\ox?m\\(Dmm^mnvt-^. 

^^i^^a5{i(w, CAG7°D^-<?-/Pf4§lloxPiS?iJ/^MSJloxPE?'J/^lJ AE 

TifSJ: 9{;lf AL/cm^;tTxy ">-r/i-^ (AxCALwM) ?:ftlSL/Co ''j^^'^. ^- 
{IS ^CAG^n (i, n^-^-<^ ^-b LT#||g¥3-168087^^^l^^ 
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fi. iF^t§yioxPia^lJ/lacZit{5^/^Mi^loxPiE^iJ<Dl?|jt?rW1-5 7'7X 5 K 
DNA L T transfection (C cti^iESI^iiaiwagALTfcJ:!/^, t*»L. 
5 transfection(::J:5M'-03tfei^#A$>i'$(4^10%|C,b <b'^ 19 . ^T(^)|lBJ3ai; 

e^^^^fceic, m'^^^^^^'y4^^^(D^^i^>'^i—^ (TK) ote^^o/jf u 

10 Ai£3''J/Sg^^SJloxPifi?iJ/lacZjie^/^M^loxPiE?iJ/'SV40<7)ori5:U«JKy A 
iS^'J/i?^3iloxPifi?iJ^. ^oe?;fy[^i];65fefS]#|l/£5J; picjf Atfcm^;tT 
x/^'^/U^ (AxALZMOL) ^{tii!L/Cc wC^M^x.'^-f /l-;^AxALZMOL^ K-^-ffl 
Tf/':7^j]^^t^^o AxALZM0L{CCregS$rf^ffl$-a:5 2o(^!^4SloxP 

AiB^iJli. 5fel^^(DT7=V '>'1'/^^S5l5^/5y^^-^-/!)^^blacZitei^<75^ 

r y "> ^ AxCANCre {m^-{Jlh . Nucleic Acids Res. , Vol. 23, 3816- 
3821 (1995)) {zX'Om^^Ltz. 

#Si-53te^OM^ (}fA) ^SI?r^fofCo K:>— ffiTxV 'i'-r^i^^AxALZMOL. 
^-y-y hfflTxy 'i7Y/u;^AxCALwM. S-U^reH^T-r/ 'J'^/U;^ AxCANCre^. 

Sb!fej§#^iia (cv-i;^^t L< (icos-i^flS) i;[^^f^^^$-a:fc, K^-fflr 

7=y '>-ryU;^AxALZM0L5:t>'4l5XLf-fl:t^DNA57-^l±lacZae^^^^-r5 h(D(DZf 
25 o^-<?-75S#^5EL/£l^fcS!)lacZai5^{l^mL/j;i/\ ^^^DNA^i^ifDlacZ® 
^--^^ -y hfflTrV '^^/l-XAxCALwMOCAGT'n^-^-cOTjt^ -f^J^i^ 
^If ^tSlloxPifi^iJ <>: ^^§^loxPE?iJ > (/^r^l A ^ tLTl?]i6TlacZite^ ^^^m 

-rsc laczMB'if-om^it, n^A^MB'^m.m (zo^m^it^^A) t'^^ 
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(2) mmm^(n^^mz^:&-t^mB^(Dm^ 

(1) tm\:x'h^t>\ iiei^E^$ix5Mtt i^-y-yhmm) ^t#-5/-cto. 

^xw^^thfitzo ^o:>n^\-tm\^^tznmzx.^^tiht'^. MiM'^moym^X' 
^m^^^^ztkzx.'o . W)'i^^f^(D^^^X'(7yMB^m.mi^'^\z^mi:<n^h 
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yy^^ h\ DNA, ^mmm. ±mm. immm^j:t'^^<o&Lom^mt. # 

xZ.Wih^i^^^B.'O . ruolecular Cloning, A Laboratory Manual. T. Maniatis 
IB. ^2)IS(1989), Cold Spring Harbor Laboratory J ICi2^(7):^fe|c2|li:TtT 

5 MMm 1 

2 oO-^MgjloxPE^iJFB'jT'CO y r7 >^ t:'-:^— eCrefeM^;t5Jr> 

( 1 ) U 3 ^ ifCre^^tp«i*m?S(7)|§8i 

y n y t'•:^— tfCre^fic#mm;tS;^(^fflV>^CreSr^ti>SWflaftm«!§rt#5 g6<JT' 

10 Nucleic acid Res., Vol.23, 3816-3821(1995)) m x lo' PFU^. 225cm' 

y7^ni^(D293mf& it hj\h\^<^mm^ms^m) izm^ (sTt:. imm ^ 
-tt. mm (5% Fcs^^DMEMitii) ^mum^ hiz2mmmmLtz, mmmj'^. 

mnrm (SOXi^ V -t D-yW/20mM h y ^M^CpH?. 5)/300niM:^{[:^ K y '>i^/l^l\^ 
15 EDTA(pH7.5)) Sml^DQyLmi&^mMt . ^P^Si y = -^ffll^200W, 2^^ 
(30#x4lH]) -C'^iSa^m^L. iaSSf^lw^?ft-t-5Creg&^*fem$itfr.„ ^#f.ia 

(-sor) Lfdo 

(2) ^^MloxPgd^iJ?r^tf^/5)tDNA(Df^|!i 

20 m^m\ox?m^i\^(D 8 ^S<7)>^-^-i^-g^:^^ 1 i^St L < fS 2Ml^f^{^, 

: 5 5. T > :^m(DMm^^- : 5 6) {Zfjk-to ^tc. '^■M§/loxPiE?iJ 

25 (•fe:v;^^S.U^T>5^iry^^) ^0 2 5 li^-t-„ !?^Mir>';^^^<i: T ^ ^ 
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5 (3) 2oco^MiJloxPia?iJ^^tfg^NA(7)|^$!i 

S^OTAOi^igtclD i:E?ijo^^§iloxPi2^iJ^;r-t-6^SDNA^#5 i 

KpBR322^$iJ(5g@|^Nhemu*SalIT"[13^lcm'ft:t. ^MSloxP-a^fiK 
DNA {\)^m<r>H<r>mm im'm.^^Mi\.U DNAU;!/— tfX-ligationSiS: 
10 K : -a-^DNAc^^yUjrb 1 : 6) ^rfjofc^, ^JPS^mbalSmhoI-CI^Bf 

{cmfbtytc C(75MPSS^m4astiJ:*)pBR322 DNA<^i^«iffilc:^ilS:<@^-^Lfc^MS^ 

loxP-^^DNAd5|^d»H. pBR322 DNAOjS^iSt^l^ Dga?iJ(O^^MloxP-a'^DNA;i5-^ 

^iXfci^SSiloxP'^^DNA^GEANCLEAN 11 (^^^v^tt^) ('J:'9^#. nb]iS(- 
15 ^MMloxPia?iJ;as*S-g>L/-ciI|g4^DNA «^4. Ikb) Sr(i)<:(w;T^i-Sf6CDS®DNA^ L 

( 4 ) 2 0(;5^MMloxPiB?iJPBlT'(7)Cre|S^^m^;tSJS 

iiiTI^Tj^-rr -y-tf ;^i£T\ 2 0(D'igMMloxPE?m^-eCrefe#ijsiJ^;tSi^^^5 

20 50niM h y ^:S^(pH7. 5) /lOmM MgCl^ /Img/ml ^^ifilff Tyu^ $ >' / 

lniM73i=yU;/f-/l-;^yU7^^/u:7D 7^ K(PMSF)/5Mg/mlT7'n^^>-$-^tj> 

(3) T-TOL/ifiSDNA (Ug) i: (D T-Pii tfcCrelr^tf« 

f^(C45Ml<^TE^<-;/7T- (pH8.0) St>*5 m 1 (^EDTA^fg (pH8. 0) -kl^TL. 7 

/l-it^L, ^#^bi^fcDNA^RNaseA(20Mg/^ll)^^^i"TE/^■>7 7- (pH8. 0) 30 
ti\\zMn-V,fz. ?):i/^T-. ^(T^^l^^ft^^JPSS^^BsaHIrmtL. T;^/o-y!> V/um^ 
^ii^. %KC^^'y^^ (EtBr) ^fellct '9^^ai$nycDNA(D/Ny K^ftf-lfLf-. 
CrelCiSm^^Sft^^ff 9HfjOiim#t(^S«DNA (m Ikb) 5r^iJPS^«BsaHI 
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miti-^t. 2.7kb, 610bp, 380bp. 36Qhp<D 4:^<Dy<> W 
DNA;4SCre{c J; ^ M^^SfT^^ig ^ "f b . '^SSloxPSr 1 ^i^-Tsm Okb<D^t^ 
DNA i: ^SMloxP(^<?y-;J^ h 5*>J50bp<DiE^:t^DNAd>^ C 5 ' n ^r^JPSSI 

^BsaHU^fki-Si:. 2.7kb, 920bp, 380bp, 50bp<D43*:(^^<>' K;iS^C5 (E16 
5 #fiB) , tSoT, 920bp(7)^<> K^iCrelwJ;5m^fe;tS^t;*^e#fcCi:^/^^L, 
610bpST>*360bpcO^<> Ki±Cre(^ J; 5ilij^;tS:je*^^#Tl^/jJl^r i: ^^j^-TcDT'. 
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m 1 . I oxp mi t SEHS ■ oxp e$uno cre »wfa»A,&j& 







sua! 1 


OXPE59- 


loxPS^J- 




ON A 




loxPK9!l 




loxpc^y 


















(970bp) 


(920bp} 


(970bp) 


(920bp} 


1 


Mild 


1 


9 


1 


9 


2 


#11 


4 


2 


3 


5 


3 


#12 


6 


3 


4 


7 


4 


#13 


4 


3 


3 


7 


5 


#21 


4 


5 


5 


0 


6 


#22 


4 


5 


7 


0 


7 


#23 


6 


5 


9 


0 


8 


#31 


5 


7 


9 


0 


9 


#32 


6 


3 


9 


0 


10 


#33 


6 


6 


9 


0 


11 


#41 


1 


7 


9 


0 


12 


#42 


5 


6 


9 


0 


13 


#43 


5 


6 


9 


0 


14 


#51 




9 


7 


1 






] 


9 


7 


2 


16 


#53 




8 


7 


1 


17 


#61 




8 




3 


18 


#62 




8 




6 


19 


#63 




9 




2 


20 


#71 




7 




1 


21 


#72 


3 


7 




1 


22 


#73 


3 


1 




1 


23 


#81 


3 


3 


. 4 


7 


24 


#82 


8 


5 


5 


9 


25 


#83 


2 


9 


2 


8 
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(DNA^<^ K<^i8$) ?rft:*:<^ Tgj ^ l. mk<Dy<i^ \^mit/^E 

^^X'^t£\<^m^ ( rgj ,^50/,^^) ^ roj L^to SfS^t^'f ra«:cDi¥*ffllc 
5 o^^T{i, ^JS^J2- (2) T'Ui^-r^« ) 

2 

10 g ^gjloxP§E^'J <h -^MgjloxPgg^iJ ^ orBl-r-(7:'Cre6^#iia^;tgJi£: 1 ) 

(1) S^±§iloxPE?iJi:^M§JloxPie?iJ?r^tfMDNA(7)p|^ 

[1] »^tsioxPE?y^-o^-r57'7^$ K (pBRwt) <Dmm 

Zfy^% KpBR322(c-o(DS*.§JloxPiE?iJ$:^AL:t7°7;^ 5 K (pBRwt) ^ 

15 (a)pBR322^$iJPSS^|gEcoNIT'r"^^b t. $ ib(3KlenowS^|l(w J; <0 Wi^^Wmt t. 
7 ^ y — /U/ ^uu Attffi ^tr o TEcoNI /.f h mZ-UenovrnM ^ "tir/c 

(5' -pccTCGAGG-3' ) ^ligation L, mmmmy^oiRxf?stixw\m'mm. m 

D-x?.®^^i)!)^^f^^*\32.9kb(75/^y KSr^ ai Lfcio K^GEANCLEAK 
"^fxXh^mi. 9kbC0DNAlff>H-^^#fCo 

(b)pBR322^SiJPS^»eIT-m{l:L. Sf4SloxPie?iJ^-^tJ'-^«A(52bp) ?r 
ligation^. SiJPI^^XhoI&(>TstIT'[s]i^t^^bL. Sit^iK^T;tfo -^mmi*®) 
LfCo if^MloxPB^^lJ^-o-^ti'^^^1.4kb(75/^^ K^^OttlL. GEANCLEAN II 
25 {y-^^'y\±m ^rfflt^TffiSliLfCo ' (^)i^l. 4kbc^DNA»T>|-'b>i-{ftij04S;4iXhon^ 
{t:»f>T-. ft!i:^;4'^PstI»Kfr>rT'*>5o 

(a)(b)T-^|liL/-ciSiDNA^ligationt^:^l§ffi^ff^^$i«&L. pBR322c^NheI1^'< r 
pBRwt(4.4kb, [17)*r^#fic 
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KDNASriaSi-r S It *WTOg^f^?rtTo /Sic 

KpBRwtO»^§iloxPg£?lJ7!)»fJ*^30bp^lli^fd3^g^-SalI1^'< K255???£ 

(3) .blWIC^m^loxP-^iTjtDNA (52bp, 24m!®) ?rligation Lfi (7^7^ 5 
K : ^fi£DNAO^/UJt 1 : 6) o >) pBRwtOSalUi^kM{-'^M§!-! 

loxP-g-filcDNAOXhoir^fb^f^T-fftJdJi^-^l-So JS^^V^T'. ^fS®?r^JPgfiS^XbaI&tJ^ 
MX-mm^mitL. pBRwtcTJp^iSdliicii^^ tfc^^S/loxP-a-^DNASrl^l^fc 

WMMi LXl^i^^i-&Jt\z.m^^fCo 

( 2 ) MMloxPE^iJ <b ^MMloxPSe^iJ t (DmX(DCre^^f&^i.^!t 

15 sit^^^t>*^^'f;^i*{i*i!iS«sj 1 - (4) tmmxh^iK mwDmtmmmi- 

(3) r'^LfcDNA(D{^ip'9{;|IM2- (1) T'^ LfcDNA^rfflV^/Co 
TEl::^ L/cB^±MloxPga^iJ<75:^£iS?iJT-, 2 ocOloxPiB^iirslT-tT^m^xfl. 

8M(75;^-<— |il^<73T{aiJ(^DNA^0 7#@ i: 8 #@ <7)M<73Pb1co^»t • ^ 

j^-^A^^T^ w <9 . d:^ ^x±m(Dmm<D 1 # @ 2 # g omc^FbIco^^t • n 

20 ^'&;5i^^5^<tT'SJfc;^^^T-r5^ir*5^'bnrv^^ (Guoetal.. Nature. 
Vol. 389, 40-46(1997)) „ 
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PCT/JP98/05094 



loxPiB^J (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) mi (Sbp) (13bp) 

10 #11. 12. 13(ifi5lJ#-^:2.3,4) : Rjii^itMLm^^^Xmi^ ; 

#21.22.23(iS^iJ#^:5.6.7) : Rltit^mi^Xlt^^ . ^*^im*T-ji*/4:V> ; 
#31. 32. 33(ge^iJ#-^:8.9, 10) : SJir>{11^rBWT'±S 0 . m^^^^XM^^J:^' • 
#41.42.43(ifi5iJ#^:ll. 12. 13) : Siltlt^mi^X±-i 'O . mm^^tXmt^J: 
; 

15 #51,52,53(gH^iJ#^:14. 15. 16) :SfrWi^0B5>^FBWT'±*5>5\ r< -|fl5» 

mm^xmts^ (m5%) 

«61,63(ifi?lJ#^:17. 19) : ^^m\t\itkyi:X^t£^^t'^. S^t^lir < 
Pg*T-iiO (5-10%) ; 

#62 (iB?ij#^:i8) ■■ ^f^mt\ithHx^ti\,^t^^ BLit\t-um^^m-^xm 

20 tf (ft^f^Sft^^*^!l#61.63J:*)#t^) : 

#71.72.73(ie?lJS=^:20,21.22) : ^fi\mt\it hifX^f£\<^t^. Sft^{il.'<-^ 
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#81.82.83(iS?iJ#-^:23.24,25) : RJtli^!^^m^X'mt^ : 

(1) imnx\t8^B(D^m^mi^Lxtm^m\ox?mmts.it^i-^. (2) 2#s. 
(3) 5#g. 6^axit7^B(D^mi:mt^i-^tm^mio^Mifi\ts:it^uz< 
i lb 5 # g co:®scoM^ i:. 6^gsu<7#i roj^gcDg^ t n^m^m^£ . 

Sft^zJi^t/^V^i^^ (Hoess et al. , Nucleic Acids Res.. Vol.14, 2287- 
2300(1986)) $ixTV^5'^MMloxPE?iJ (#71};11^) fi. I^^MloxPE^iJ.!: O 

15 ^e>*»i:^^oAc„ 

mm\ 3 

g^gjloxPia^'J -^^MloxPE^IJ t (Df^XCDCremmi^tRlt (^O 2 ) 

( 1 ) ^^miox?^m t m^m\oxPm^\ t ^tt^^wmk(Dmm 

^i^loxPSa^iJ t MMloxPie^iJ t (DCrei^^f^mtRlt^. ^MM 1 RXf 2 

Cl] if^§^loxPie?iJi:^MMloxPie?iJ^W-r6:^7^^ K (pBLArautant) (Dm 

pBR322<DiS)5S(iiFit5^1oxPiE?i) i: ^^^SloxP^ <ir /i^^-'ir l^-g- L/i^>^4. 4kb 
25 OiE^^tDNAl^, T7=V 5§Jf±lJl50DNA^>i-?r^'^Lfc:7°7^ ^ K^tPI^ 

Tx/ 'i7'l'7U;^5iiOEmT>'E3ji{5^W^<^l5l?^:l^^lfA$tL/::='^5 K-^ 

^^-pAxcw (#^¥8-308585^^^i5M) i:mmmmxbaiRmoixm^i^m 

itL. ^lZMir:Va-7.m%^Wim^2.Skb<D^<yh'^^*)iil,L. GEAN'CLEAN 
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II {y-r=>i^i±m) %:m^^xmmLfz. -o3.8kb(^DNA^>t<!:. mmm2- 
(1) - [2] x-mmLtz. niy<Dmzm^mioxpmumij(Dm^^^miox? 
Mm>^-^m^Ltzmmmm m4kb) $r ligation^, ^mm^mnm^L 

Z^y:^^ KpBLArautant(8. 2kb, |I19)Sr^7to Z (D:/ y :^ ^ KpBLAmutantli> 

5 z<Dmi^^n^tz-:/y7.i h'<D^i((s^x\ mm\atmimn. m. m, #23, 

#31, #41. #51.#61,#71,#72.#73.#81(;:^tJ^^-r5^SMloxPiB^ija:^^^loxPE 

10 n t ^mmox?m^i t ^:^-r^\M.mmm^mm^^tz>f)^:xr(r>mf%:n'otz. 
Ncoif--r ht^-^m^'iti'h(Dx\ z(Dyy:^^ h'^mmmmncoixmitLmm 

GEANCLEAN II (7^=i->|±M) ^rfflV ^-Cfil®i L/c„ r <D8. 2kb(7)iE^^^DNA^if^;' 
15 7r:irRit(DmWtLxm^tzo 

mi^Ltzmnmh^mmmi - (4) x7jkLrzRitm[^na:t. 37°cT-305^cre6fe 

#ijfi^;tixJi&lrtTo/Co RltmT'ik. Rltmz.A5 u K^T E y< v y r - (pH8.0) 
S.U^5Ml(^EDTA^?i$ (pH8..0) ^M^. y y -/U/ ^ n u7r^;UJ^^thfJ:hmz 
20 ^an7js;UAtttti?rtTV\ $ t^^^J' / -/^^t^L, #p3ixfcDNA^RNaseA(20 
Mg/ml)^'&tfTE/<->:7r- (pH8.0) 30/illc^^tfc„ 2):i.^T\ ^(D^^^ 

mmmmdraimitL. T^u^7.ff)v%m(mk. ^it=^^i^'yj^ (EtBr) i^fe 

25 Dralf-^ h 2 '!rRff#^1-'5<7^T:\ Crefr J: TtCV^^^-^li. braim 

^bicj; ►}5. 9kb, 1.3kb. 0. 7kb(D 3 K/i^^ C-S (Hi 0) o 

DNAdiCreilct^M^^Sir^^rieci-i. 2 ^mc^Dral-^-^ hSt/loxPiE^iJ-o^r 
^tfmkbc7)^^DNA<i:, — 3C7)loxPge?iJ^-^^DraI-9--l' h^i#?5E L^j^l' ^!^^3. 8kp 
(DitlIt>tDNAd5^fei:5c7)-C\ DraimftlClJ; "JS.Skb, 3. 3kb, 0. 7kb(75 3 ;$:<7:)/<y K 
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- <t?r^L. 5.9kb:Rt/1.3kb(7)/<> h'^mtCTe{ZX?>m^^Rlt^t)-^f&^X 

5o Mnm2- (2) x-m.mLtzs.iii^o'pmmt. z(DTy±^xitio 
#1 1. 81 : Rjtitmm^^i^ x-mts ; 

#21.22. 23, 31, 41 : SJEt^Jlff-rBm-Cih* , Mc^^^^^XM^fj:^^ : 

#51 : ^JtnXU5^^m»X±^^i)\ r<-gBftiS*g|5g^T-jitf : 

#61 ■■ ^mmtlitA.t'X'^fJ:\^^iK -SB^ifel-mST'iitf : 

10 #71 ■■ ^r^mnitAyt'x^fj:\^^tK -"Si^Mm^f^^xmt^ iMcH^mmt 

#72.73ct ; 

#72.73 : ^rpW(l(5i:^i:'-e#7'<ei/>;i\ r< -geftililSPg^T'iitf ; 

[5] cx\ m±mioxPnmt(Dmx\m^mmm^^R^^r^f&^fj:\,'tm'^ 

15 (Hoess et al. . Nucleic Acids Res.. Vol.14, 2287-2300(1986)) 

'^^MioxPiejij (#7i(cta^) -ct,. m±miox?m^\to^!Rmmi-mm^xi6 

^<7)g^ (^*^S*£;i^col:) (i[l]i:®0T<7)M«IT-i>5«72J^#73ct'9 
#71 (^S^dlf ^MloxPiH^iJ i: (DSi^^ttSr^^ ^ -iir 5 l^fi^+5>T-fc 5 :: 

20 ^Jg^J 4 

( 1 ) ^^feMloxPie^iJ t ^MMloxPSE^iJ <!: orBlT'COCrefeMja;tSit^ 

[1] w^miox?mmt^mmiox?m^it^'BtsmmHA<Dmm 

25 ii:^WA(7:)>ttJ<7)iffil-Sdfe^loxPia?ySr> ft!i;fy(-3?M^loxPE5iJ$r^-t-6S 
KDNA5r^SSfi^y2- (1) - [2j ICtj^ L7t:fyfe{Ct^l,^PSa L^Co I'^'^i:'^. 
KpBR3221w!if*.§!loxPia?ij75Ufiif A$ixfi^^;^5 KpBRwt (^JS«^i2- 

(1) - cij iztm) (Drnfmrnsaii^^ ^^(0 2mmm.mLtzmmm 
loxP-^fiKDNA m4Rxfm5mm) ^hgaiionLtzm.m^m^mmmtLxm 
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[2] cremmm^s.it (^ou 
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mm 




£119! 1 




B*feSloxPE5y- 










oxPE^J 


















(970bp) 


(920bp) 


(970bp) 


(920bp) 


1 


wild 


1 


9 


1 


9 


20 


#71 


1 


6 


0 


1 


26 


112171 


3 


3 


0 


0 


27 


#2172 


4 


2 






28 


82173 


6 


0 






29 


«2271 


2 


6 






30 


#2272 


1 


6 


0 


0 


31 


1122^ 


3 


4 






32 


«2371 


3 


2 






33 


#2372 


2 


0 






34 


«2373 


6 


1 


0 


0 


35 


#3171 


4 


7 


0 


0 


36 


#3172 


0 


0 






37 


#3271 


3 


4 






38 


#3272 


6 


2 


0 


0 


39 


#3371 


5 


5 






40 


#3372 


6 


1 1 






41 


#3373 


6 


2 


0 


0 


42 


#4171 


0 


4 


0 


0 


43 


#4172 


2 


4 






44 


#4271 


4 


2 






45 


#4272 


4 


1 


0 


0 


46 


#4371 


4 


2 






47 


#4372 


3 


2 






48 


#4373 


7 


0 


1 


0 


49 


#5171 


0 


6 


0 


0 


50 


#5272 


1 


4 


0 


0 


51 


#5373 


1 


2 


0 


0 


52 


#6171 


0 


6 


1 


1 


53 


#6272 


1 


2 


0 


0 


54 


#6373 


1 


2 


0 


0 
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^5Llti^<Dm. (DNA^<:^ K(7)jg$) ^^;lc<7> fgj L. DNA<75^<> Kd'Wii: ^ f 
1^:^-8- ( rgj 05%*f^) ^ roj <!: Lfcc SJE£:oEf ffift^oi^i^lz 
5 oi^Tfi, IIS6#iJ2- (2) -eolft^^#fla$H^ci% ) 

mi7i<D^^m\ox?mm^m\^'tim^i-imi^5iJt^i^ (920bp) 

10 [3] ^^mioxPSimt^mMioxrimt^^i-^yy^^ h'<Dmm 

n2nun2272Mm(Dm^mox?^m)mt:m^\ mmm2- n) - [2] r 

XI 3- (1) - [1] \z^^Ltz:^mx\ »^MloxPiE3?iJi;^MMloxPE^iJt^# 
1-2)^7X5 KpBLAniutant(8.2kb. H 9 #BB) 5r 3 Lfc„ 

[4] Cre^fe?^M^xS/:£^ (-e<^2) 
15 [33 ■r'tS^Lfc:/^:^ $ K?r3iiJPS^iiNheI-er^{b L. mmms- (1) - 

[2] Lfc;^j*T-if^MloxPK?iJ>'^SMloxPiB^iJct ^Wi-?)ii:^±©SM 
DNA(8.2kb)^iS$!{LACo lC0SKDNA^fflV\ ^iS^^iJ 3 - (2) T'^Lfc;^feT- 
Cre^mmtS.HL^^n^^'M^Ltlo ^(75)|S^. 3^^(75^M§iloxPie5iJV^-fn 

20 2 Lfc'^^MloxPie^'Jfi, If ^^loxPiE^O t cOffi^;tSi^$r{5 ^ A. i:" 

mz. ^-f , SJCc:^(^#^ttt4 1 J^SB^c^^^^MloxPSSJiJo^-g-J; <0 t^hi^^-^ 

( 2 ) 2 00(5] i:iS?iJ<^^MMloxPK^ijrslT'(^Cret&M^;tSi:6 
[1] 2oc7)>^^§i]oxPge?ij^^t!'S«DNA(7)|SM 
25 29S^S(0^^§iloxPia?iJ ([a4St>'E15#BB) {CO^^T. ^liS^iJ 1 - (3) 

Sit/io i-fiZ^h. ±ie'^MSJ]oxP-§-B)cDNA^^, ^JPS^^NheI5.U^SaIIT[B]Bt!C 
rilktrcT"^^'. ^ KpBR322(;^tl^'ixligationL. pBR322 DNAOpjygl^ll] Difi^ij 
O^mSloxP-^fijcDNATl^lS^ L/--*^4. lkbcDii:^t*tDNA^Il|.|!i LfCo 
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C2] CreftfeM-^^Sf^ 1 ) 

[1] -C-|^ML/■cg^DNA^ffl^^. HJSfyl- (4) {w,T^Lfc^i£T'Cre«tM 

H±<m^;tSf£^*5|gZ Pj?:ei.>^^§|loxPE?iJt>fcofc:jJ5. #2271. #2272. #3171, 

#2273.#327K#4i72{± 1 ^mmi^(D^^miox?Mm(Di^^m&(D^mvm^^s. 

[33 ^MSloxPiB^iJ^-o^g-r^y^x? KO«^ 

#217K#2272.#2373(D3^M^loxP^^DNA?rffll/\ ll5S0iJ 2 - (1) - [1] i; 
10 n^Lti:fji£X\ -f7^ \ KpBR322(DNheI-9-'< h •bEcoNIf-'T K <i: orB^lc^ti^tL 
(^^^^loxPia?iJ^-o#ALfc 3S?it0^7;^ 5 K (pBR2171 , pBR2272 , 
PBR2373. =S-4.4kb, mi ^M) ^m%LfZo 

[4] 2ooi^iciE?ij<^^mMioxPE?ij^^-r-57°7X5 v'<Dmm 

[3] T-fli^Lfc3a!li07"7>^ 5 K (pBR217KpBR2272.pBR2373) ^^Mix 
15 $tJ|5g^^SalIT-m-ft;L. $ Klltf A$iiTi/^-5£^i: [6] CE^ijO^M^loxP 

-g-fijtDNA (»217U#2272J2373) ^^timiigationm , ^SS^il2- (1) - 
[2] S:r>'lligf?'J 3 - (1) - Cn i;*Lfc;^i£T\ 2oco|l]Cifi?iJW'^^^ 
\ox?m^^^-t^^W^<DZfy7.x K (pBLA2171x2. pBLA2272x2. pBLA2373x2. 
#8.2kb. I19#fi?.) ^«^LfCo 
20 [5] Cre^^m^T^K^^ {^(D2) 

(4] r-«^Lfc3M^cD7-7X5 K^^JPS^I^NheI-C'^;h,€-ixr^{kt. ^JS 

ms- (1) - [2] i::7j^t/i;fya-e2oo(^cie?ijcD^MMioxPis?ij^^-r5 

ii:ig±c7)SffDNA(8.2kb)^ML7to ^OSEDNA^fflV\ |IJS«^>J 3 - (2) 'C 

25 #2272^iT-(DmmxSf£:{i. ^'^m\ox?mmx(Dm.^^Kittmm^^(D4^- 

^|CiiiV^?5ft^T-fcofc, |fM§^]oxPiE|iJ#2171li. -as^TpWT-SJ^^zJS^Sa 
0(7)m^^^|5^ST'SJ^::iSiitTL/c. '^M^loxPie3?iJ#2373{iSi:c;i±IJct^ 

( 3 ) mt£^im(D^^m\ommmx(rxr2{&mm^KfZ^<Di!m 
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SSloxP-g-^DNA (pBR2171 ll#2272 t L < li}12373 i: , pBR2272 li#2373 t ) i 
5 ligation^^. mmm2- (1) - (23 5.t>*^S£0''J 3 - (1) - [1] Izn'-Ltclj 

(pBLA2171-2272,pBLA2171-2373,pBLA2272-2373, =S-8. 2kb. il4#fiB) |r«^L 

C2] Cremmi^^S.tL^ 
10 [1] T-1#^Lfc7°7^ ^ K^fgiJPI^mNhel-cm^LL. mMMS- (!) - 

DNA(8.2kb)^liMLfc. Z(DmmmA^m^\ mmmS- (2) -C^Lfc;^&T' 
Cre^feM^XLS^£^^^TV^ft?^Lfc„ ^<7)^S^. SSO^n^Sffi^iJ (#217K#2272. 

#2373) fD^MMioxPia^ij^iT-fi. \^'-rMm.^'^iy-^tiiCTei^mm^&!:^^it 

15 ^<et/jj;5^o/i„ ^tim(^'^^§JloxPie?iJ{i{til<751oxPie?iJ<i:355^ 

(1) T^^ib (3) 0,15^ J: 2ocoigS^|w]l^(^M^Lfc3:^§yioxP 
ie^'llt. -J^S<^^«^L/i'XmiyioxPE?iJJ:'9^ia#M't4;65iii*ofc:, t^iio 

20 ^MMloxPiS^iJtfiS^t^-fr-f. /ii^o|s]Dffi?iJO^mMloxPifl^iJ<t'p LT'fl^^fe^ 

tLX\t. loxPE^iJcT);^-;— t^-fligc(7)2#g, Sl^i. 4#i, 5#g£7)rt9 

25 ^nrio iii_h(7>)^m<j:'9, :^^m(Ds^ti-^mmmox?m^\iiLx. M^^m^ 

{l#2171(ia^iJ#-^:26), »2271 (ie?iJ#-^:29). #2272(iE?iJ#-§-;30) . #3171 (K^iJ 
#-^:35), #3371 (iE?']#-^:39). #4171 (ie^ij##:42) . #5171 (ge?iJ#-^:49) /j^ ,!:' 

^Sg€^'J 5 
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(1) i' hm<Dy''y^i h'Rn='^^ K-i^^-c^Dfiii^ 

5 K (puLwL) <Dmm 

:/y^^ KpUCll9<DiiJ(iSS^^Ecll36II1^-r Ml, S^±§iloxPiB^iJj)5|^;^rS]lc 2 
Olf A^tLfcT'^^ 5 KpuLL (^^rlfj. Nucleic acids Res.. Vol. 23. 3816- 
3821(1995)) (D^ 2^(DloxPMmmiZ^^i-^^n-^^itUiiL^m^mmHrul-^ 

10 puLL^^tJPSBI^NruIT'mjbL, Swal^:/*- (5" -pGATTTAAATC-3\ ia^ij# 
6 1) ^ligation^> S^SNruIT'i'mi:: tfCo NruIJC J; 5>ll-$Or^{kl±. Swal 

Swalf--r y-k^^-fyy^X KpuLwL(3. 3kb. (Hi 1 "t^f^A) 

15 [2] m^moxPW^\\b^mm(^mmh(Df^\z^^-'y\\Lm^ (swaif--r h) 

^J^o:/^;^^ K (puLwM;!glT>'puMwL) <Dm^ 

■fyy^x KpuLwL<7) 2 0(7)H^45JloxPie?iJW 9 "^cD-o ^'^MMloxPiE^Ut^^ 
^Lfc2Slg(7)-7°^;<5 V^m%.-t^fz^. tiT<^ (A) , (B) (D^^m'f^n 
ofc, 7°7X5: KpuLwM (HI l^(DB) it. t fcpuLwlc^felRiJcT^if ^lli 

20 loxPia^U^. :/y^l KpuMwL (Hi ll^coc) {i;&{RijW^;tMloxPE?iJ^^ix 

't'timmm\ox?mm^mi^Ltzh<Dx^h^. f^is. - -T'^^^ioxPiB^ijirL-r, 
#2l7l(ge?|J#^:26)oid?|J^ffl^^fco i'y.T<D^mmx'<Dmmmox?§mtn. ± 

25 (A) puLwMOSI^ 

puLwL^^JPI^^XhoITi^bL. ^miloxPSa^iJ^r-^tfeObpcD-^fiJcDNA (Ull 2 . 
±m<Dm(Dmm^- ■■ 57, TfiOlgcOgaa'm-^ : SS) ^ligatlon^;*;:!!®^ 
ff^M^^L, if^tMloxPie^iJ^'^MS^loxPia^iJPs^dSwal-t^-r F^^^oT'^x? k 
puLwM(3. 3kb)^^#fl„ ^fbil. ' v >^ 5 KpuLwMO'&fi£DNAgli5^(;5Mi-2?iJ^ 
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im)^izfj:?>J: 0 lctS:i+ LtzcDX'. zfy^x KpuLwMtT^S-'^S^loxPie^'JF^fTDXhoI 

5 (B) puMwLiOfll^ 

puLwL^^JBS^^MluIT'VmbL. ^MSloxPE?iJ^^tf60bpcO^^DNA (1113. 
±«yw^(7)ga5ij#^ : 5 9. Tm(Dm(Dimm^ ■■ eO) ?rligationft;*^m5r 

puMwL(3.3kb)^^#fCo 7^7 x$ KpuLwMcD^-g-^: |5]1|^, puMwltTJ-g-figDNA 

puMwL(7)i?;tMloxPie?ijF^OMluIf--< 1- fif^SSLTV^^o 

X 5 K (pCALL) (Dmm 
15 CAG7"n^-^-(7)yD€~^-gl5t4^y Aie?iJ<i:ofB^lc2owg^:£MloxPid 

(a) CAG7'n^ — ^-^"^tf7°7 5 KpCAGGS (Niwa et.al., Gene, Vol.108, 
20 193-200(1991)) Oi? □-y'(t:^f]iT'*5-5EcoRIf-'r h ^Swalf-'f h (;^;t/c7"7 

x^KpCAGw (#M¥8-84589#^^10H) Ir^jPfiH^Swal-Ct^^t: LfrDNA, 

(b) yyx5 KpuLL ( [1] ^mmmm^&mRmcouxmm\amtL . 

HX Lfc 2 0(7D5?^^loxPie^'iJ^^L''*^100bp<DDNAWK-o 
25 (a)(b)f^DNA^^;T-SrligationL. SJPS^^Swaim^kf^;^Si® ^JF^W©^ L . 
7^7 7. 5 KpCALL(4. 9kb) ?r#fCo 

[4] ■y^yT.l KpCALL(75^ n->-fl:gB{i;^SwaI1^-l' h Ci x fc 7* 7 :^ 5 K 

(pCALwL) (nm^ 

■fy^l KpCALL(0 2o(7MoxPE?iJP8l!l??S-r5^ n->|t:gef5§rfSypS^^ 
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pCkii^mmmmnruix'mitL. smiv^ti- (5"-pgatttaaatc-3\ mm 

•§•: 6 1) ^ligation^. W&mmmmiirulXnmtLtz, tirul{^X^mm(Dmit 

V%:n-oyy^% KpCALwL(4.9kb, H 1 4 4^(0 0) $r^#/c„ 
C5) CAG7°n^-^-f^(z^^MloxPE?iJ<b:'2^S^loxPia?iJ^JPAL7t7"7^ $ 

K (pCALwM) (Dmm 

■fy^x KpCALwLco^i3£§iloxPiB5iJ(7)-o$r^MMloxPie^iJ(c:gJ^Lfc:7'7^ 

m%nm^i: <9 i?^tMloxPie3?lJ^#*/J:v^m 8kbcoS>f;tSrIe]itKLyt, 

W} L. ©^MO^^m^loxPSS^iJ^r^tf 100bp<DDNAB?f>tSrEiiJI LfCo 

pCALwM(4. 9kb. Ell 4 C7)E) ^#fCo pCALwM(±, -/m±Mlox?Ei 

l6] m^XLTT-V K^^^- (pAxCALwM) cof^l^ 
20 [5] -C-f^il{L/c:/7>«. 5 KpCALwMO. 7'n^-^-;i^P,^ y Agfi^iJ* T'(7)^ 

^5 K^i^ ^ — <Df^il{ISfE?^(7>:^fe (Miyake et al., Proc. Natl. Acad. Sci. , 
Vol.93. 1320-1324(1996). &Z>-#r>i¥7-298877-^^#) (Cfi^ofCo 
(a)rxy 'y ^ J^:^ 5m(DE[Rm2'MB=f-&.^(Dmi±-§:t'^nA^tltz:>3± -y r 
25 =1 V?. 5: KpAxcw (il#M¥8-308585-§-^$815H) ^tm^mmSvair-mitLtZo 

{h)Zfy^^ KpCALwM^$iJPIg|^ApaLmt>'HindIimt^HincIIT'(W]ffif?mbt, $ 

2. 4kb(7)8fr>T'^[H]iKL/Cc 

(a)(b)T'S^iiL/■l^3iDNA^ligation^^. Si^^fgO-lfC^ 7 A^/ • ^ • t' h d 
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■ y<y^-i>y^^y h {^ii^<y'7VL. StratageneltSi) ^m^^X^^v^-'y 
y^KlZ'%:rr^\ RlZ^m^±mm\zm^^'ittJ-^ y h^:^l KpAxCALwM(44.9kb) 

K (puLZM) <Dm^ 

7*7^5 KpuLwM ( (1) - [2] iztm) (Dm^moxPumtm^mioxvEm 

10 (a) yy^^ KpuLwM^HjiJPS^^SwalT-m-fkft^ T:^a - 7. y /uU^i^thiZ J: '0 iS 
{b)Z^7^x KpSRlacZ (Miyake et ah. Proc. Natl. Acad. Sci. , Vol.93, 1320- 

1324(1996)) ^mmmsaimmstix-mm^zmitL. ^hiz.nenommi^x*) 

15 mmm}i%:miw.LtZo 

(a) (b) xmm ty-cPiDNA^iigation L. mmmmswaimim±mm^mwB^ 

t. y^;^^ KpuLZM(6.4kb, Hi 5^(DF)^nfZo 

C2] m^mioxPimt^^miox?miit(Dri\^zsuo(DmM:tv i^y (ori) rxi 
j^y Aie?|J?r^fAL^7'7^5; k (pumod <Dmm 
20 vpuihii(DW±mioxPMmtmmmox?mi\t(7)m'<z^sy4Q(DoTiRxf 

(a) y-7^$ KpuMwL ( (1) - [2) iiE«t) ^m^mmswaixmit'ik. ran 

(b) ^^^^ KpCAGGs ( (1) - [3] \z.%m) ^mmm^amimx.. ^h\z 

25 Uemmm\Z.^^W\^^^mtLfc''ik. T;^fn-^/^VumM»iil3i'9SV40(73 
oriS.t>'^ !) Aid?iJ^'^ti'/^340bp(7)DNAE|fr>i-*r[HliK tfCo 

(a) (b) X-piS{ L/ii^DNASrligation L, ^iJPS^^SwaUW^bm>:Ii@*rff^W$5^ 
L. ■f7:^l. KpuM0L(3. 6kb. [Hi 5 l^coG) $r#7tc 

C3] g'':t.?^loxPiB?"J/lacZiie-7-/'^SiiloxPiB?i|/SV40(^ori5.l>'^y AlB^iJ 
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/S^SloxPiE?iJ^*?ALfc7-7x; K (puLZMOL) Ofll^ 

5 (a):^7^? KpuLZM^SiJPIP^NheIS.r>'XhoIT-[B|S?|;:W^. Tt!u-7.^jv% 
^^iijI^J: "9 ff^MloxPiE5iJi:lacZiie^^-B tf*>)6. 4kb(7)DNAWT>ftSrle]itX LfCo 
(WT'^^? KpuM0L?r»JPSg|^Nhemt^XhoI-C[5]^{Ctmk^. riiu-7.^fV% 
%^m^i. V . '^SMloxPiE?iJ/SV40<7)ori^^U«3Ky AiE^iJ/Bf^MloxPifi^iJ^ 
^ti>,^^440bp(7)DNAftfT>T- ^iHliR L fc. 

10 (a) (b) x-mm L/iiaiiDNAiriigation L. %mmms^zm\ukxmm^m%m^ 

7°7;^ 5 KpuLZM0L(6. 8kb, HI 1 6 4^cOH) ^^fZo 
C4] ^7^5 KpuLZMOLOlacZite^OS' ±?I(C^5 v^:/dE-^— g'^tfe^'^'K y 

Aga^ij^^ALfc^^^^ K (puALZMOL) <Dmm. 

(HSV-1) v^^^-:»— (TK) ite^co^j^y 

15 Aie^iJ^. r^;^-; KpuLZMOLtCjf ALfc^v;^ $ Y^m^-t^fMk<Dnwv^ 

(a) ^7^5 KpuLZMOL^r. lacZite^-cOS' .iifl^fft](75H:±§y]oxPIE?iJ(755' ±?)?iT— 
y 0T^I^ L tz.mm)i^m^t:L J^)i^:iTOglf^^ft o fco puLZMOL§r^JPfig|#SmaI t^- 
m<kLii5(:V^T'fyPSil^KpnI-Ct^^t:m. T;yn-;^yVwm^j*iJ)l-i "^^-Je. 8kb<7) 

20 m-mmMmn^^ui-tz. 

{h)-fyy^x KpTKIl. HSV-lc7)TKitl5^ 5r^tf*^3.6kb<7)BainHim^k^Jt*^. 
pBR322cDBa^lHI1^^ h (Ijf A$^X/i:^7 ^ 5 K'-Cfe^ (M. Wigler et. al. Cell, 
Vol.14. 725-731(1978)) » ^l^^mmmSmalRmcoimift^t. ,1i-)320bp(7^ 
TKjie^(7):J^LI Aia^iJ/i^i;!]'? t±i-ti:5o d^o^ 0 ffi LfcDNA^>i-(7:»fSiiffi^SmaI>S.t)^ 
25 KpnI-9--r h{'i--5/ii6aTO^ft?rtTo/-c. KpTK^^JPSP^NcoI T'/^ 

KlenowSl^lCct (^Sai«r¥m{l: t/ic 2^V>T-, Kpnl y > - (5'- 
pGGGTACCC-3' ) ^ligation Lfcm. ^iJPSP^KpnlTi^il: LfCo ^ bl-. SOPS^S 
Smal {tt^ T ;y D - ;^ y ifi ^ l \ TK ite ^ (7) ;Jf y A E ^IJ $r ^ 

320bp(7)DNAllT;t^[l]JK L/io 
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u) (b) X' mm Ltz mm ^ ligation i^mmi:mwm^L7'7 ^ a k 

puALZM0L(7. Ikb. mi 6^(Dl) ^mz„ puALZMOLfl. TKite^O/lf 'J AE^U/ 
S!i^loxPi£?iJ/'lacZiie^/^^S^loxPSej^iJ/SV400ori^t>«/-K y AiS^iJ/lf 

[5] mM;tTf=v ->-r/i-;^f^Mffl=';^5 K'<i^^- (pAxalzmol) of^ia 

KpuALZM0L(7)|fAit{5i^ (TKjtG^^(^*° y Ai£?ij/if!£§JloxPiB^iJ/ 
10 lacZitfKi=-/'^^^loxP@a^iJ/SV40cDori^t>'AKy ASa^iJ/^^feMloxPid^iJ) 
If At 3 X 5 K-<i:^ ^-?rM-f 5fc*!)iUT(Oilf^^tTo^Co 
T'y ;^ $ KpuALZM0L$r$iJ|5SP^XbaIS,U^XhoISOfDraI-eiRl^?i^l: L. $ lb 1^ 

<^DNA»f>t^!H]i|XLfc, Z(7)DNAir>i-<!r^JPS^^SwaI-er'mbL7t;^7ir-y h=r^ ^ K 
15 pAxcw ( (1) - C6] X-mm) <t ^ligation U m^m^Syialxmim. SiSj^ 

Stratagenethl^) ^m'Xy<-y^—l^yyf^m^n\'\ KltM^±mmim^^ 
"itiJ^y h='^^ KpAxALZM0L(46. 7kb) ^^#/i„ 

mmmQ 

(1) ae^M^(P^-y'-y hfflM^;tTxV (AxCALwM) cDftl^ 

mz^ y^^-^-/'IP^MloxPie?|J/swaI1^'^' h {^a-'^'ft^m xm^m 

loxPia^iJ/^lf y AiS^l ■^ff ALfcMi^;tTx/ -^-T /i^>^^f^S^-r-5fci6WTW 
25 m'^^'il^fz. M^;tTxy :>-r/W^Of^Sil*|t#(D:^}£ (Miyake et 

al., Proc. Natl. Acad. Sci., Vol.93. 1320-1324(1996), RXl«^mW-l-2%Sim- 

E3'M^^^X^Lrz\:: h Tt"' / /ux 5 S/**^T-fc5Ad5-dlX (I.Saito 
et al., J.Virol., Vol.54, 711-719(1985)) (D'p^ jU^mk-mi^W^'^^'^^ 
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SrfiJPI^^EcoT22Iyi{|:L/to Z<D<y 4 yl^T.QM-m^m&'^'^W-t . IISfe^?iJ5 
- (1) - C6] r-f^ML^c^:^ 5 K-<r5'^-pAxCALwMi:Srffll.^y >gf*yi-->:i7 

f^sihm^^^ )\'7.(r^wm^Vs^\ @&tj<^mgi;t'j'-r/i'^AxCALwM (lai?) 

^l-;^?B!^lrCsCmjii'il>fe(ITi^®| (Y.Kanegae et al. , Jpn. J. Med. Sci. Biol. . 
Vol.47, 157-166(1994)) Lfc [^-f ;^Xf^^ii^^(^||Sl^cffll/^yt, 
(2) W^=tWSk(r>Y-t-m%m7L7y' J (AxALZMOL) (^f^M 

l^lim^^TxV ^-TA-^-i^?^- (ElST>'E3iHK^Sr^^) (^Eligfi^^^aJ 
10 file, TK5t<E^(7)7K!; Ai2?iJ/^4§/loxPia?iJ/IacZ3tei^/^MMloxPid?iJ/ 
SV40cOori^I>'^y AE?iJ/l^4SloxPE?'J. ^If A LTtiffli^xTy"/ ^-fyU^ 

*JPSg^^EcoT22imLfcAd5-dlX(75'>-r^u^DNA-^iSSa®^i'a'f*^<t, HJS 
«?iJ5- (2) - [53 Wl^Lfc=»;^5: K'<i5^i?-pAxALZM0Li:Sry >'®?;t;/uv^^> 
15 A*it}fe-r'293m^ff$M^i^lL. (1) t™(D.;^}£T'a6<3CDijfl^;t^^/b^ 
AxALZMOL (HI?) ::<7^ffi^;t 'J'-f'/U^ t 4 i^^^^-T/U^^Sii L < (i 5 i!^<: 

20 (1) vm^^c ^yyBmi^mB^^¥^m-t^'MB^mt^mmm^(Dim 

[1] !?^MloxPie?iJi:^MMloxPE?iJi:(7)Pp^(Ci^ n-^-fbgCia^^tl-S 
<5'-itei^lfAffl:/7;^$ K (pCALwMds) <^«ll 
^JS«^!l5- (1) - [5] T'ftMLTty^^^: KpCALwM ([1114t^>^E) {±. 
KpCAGGS (^Ji£i?iJ5- (1) - [3] I'lSit) (DCAG7°n^-^-F«g(7>i:' 
25 o-yitmiiLX-hbEcoRl'>)-4 h\Z^ if^MloxPie?iJ/i^ o->"fb0l5fi (SwaI^:^ 
-r h) /^mSiloxPiefiJSr^f ALfc^^;^ 5 KT'fc^. " OpCALwM^J^^. SV40(^ 

pCALwM^BamHIf^^ktSV40cOoriS.O^^L' AiS?iJ^I^#. ^T-g Bligationf^ 

xmm^i^mmi^Ly'y ^ KpCALwMds{4. 6kb. mi 8 '^'OA) ^rntco 
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[2] ^'n^^^^yBmii'MB'^^nALtz^y^^ K (pCALhmBMds) <Dm 

m 

5 (a) y V ;^ 5 KpCALwMds ^JPSgf^Swal X-mit L /cDNA»f>i-o 

(b):/7X $ KpCHD2L (Ikedaetal., Gene, Vol. 71. 19-27(1988)) ^m^M^ 

v':/B®ttae^^^tf$^l. lkbODNAKfr>i-o 
(a) (b)rSiDNA?rligationf^;/^fligi^ff^TO^L. T'yy^? KpCALhiiiBMds(5. 7kb. 
10 Hi 8tticoB)?r1#f::. pCALhraBMdsli, ^N-f i^-'n-r^ ->> BK-ttitfi^^TJ^CAGT/n 

15 ae^/^^§JioxPiB?ij/7K ASB^ij. (D^mm^ i = t'-^-t^mwmt^n 

l&m^n^M. WTOj^ft^tTofCo »<Dff^MiE^{l. Chen-Okayama 

y ^^;<7yw->'>i^-DNA*it®fe(c-rtTo/-i<, 
(i) [2] T'f^KLfcT'y^ ^ KpCALhmBMds 20ng^mm^250aMcDmt:fJ^l-y<y 
^mm^^^M (fSfilOOMl) 100m l'^2 X BdSmW. (SOm N.N-bis[2- 
20 hydroxyethyl]-2-aniinoethane sulfonic acid/280niM NaCl2/l. SmM Na^HPG^ 

(pH6.95)) ^m^tcm. 5% Pcsmmmm§mxi^^Lit6cmiy^-i^(Dcy-imii^ 
tciML, 3% coj^^TZ5Vxm2mr^mmLfto 

iii)mmm^m^. PBS(-)-C-«^?5fe#f^, 10% FCSMDMEMlgite^ttL> 5% 
CO, #?iT37'CT'-llfttg^ LfCo 
25 (iii)6cni->-t-U*^ib/(ifflJia^(l^^L96:^T^U- hlcS#;)»;t. $ blC-llfelg^^. 
^^?Sl^)iS|-ji^0. 4mg/^ll^O/^'l' ^;^'n-7^ ->>B ^"aMltt^jSJsJD L. ^ 

3;^»^fj4 afc#l;/>-r :>-n-7^->>'B^-^ti'^jte^3S^Lfc„ 
(iv)i^3jirBmi;:t?^LTl.^5» (/^-r i^'n^^->VB»tt«^) ^^d- 
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W.M.mW}L. -fvT.^ KpCALhmBMdcD±5:?ry^-:7•{;I^V^T1M^'>ya y h ^ 

5 KpCALhraBMdl::^iSta5^;i5-^Effo;z^#S-r5SiJ|JS^^EcoRIT% ^^(Df J U 

(2) :^U':^-^'f' v'VWliie^^^^fSiie^g^^iNBilS^Of^Sli 
[1] :/U;f^'i'>'>'itttSe^$rlfALfcr'7^^ K (pCALGFBMds) 
■fyT.^ KpCALwMds<7)SwaI■t^^ M^T-V^t-^^ ^ff A tfcy 7 

$ KpTracer-CMV (Invitogen^t^) ^r^iJPSII^PmaCn^^kl^T;^' o - X 
m^j*ib^=ffV\ (green fluorescent protein : GFP) 

Z ODNASff >t t . ^iJPfiffi^^SwaltmkLfcyyX? KpCALwMds ( ( 1 ) - C2] T'iS 
15 ia) ir^ligationL. ^J|JS^^SwaIr^{k:^:^^g^?^Ke»^Ly7^ 5 K 
pCALGFBMds (5. 7kb. Ill 1 8 4'<7) C) 5r^#:fco pCALGFBMdsfi. GFP ci: U;r-v-r v^:/ 

20 »(7)^fef^^±(C, yD^-^-/if^MloxPiB?iJ/'GFP<i::/U;t-7^->>it 
^ Oill!^^e«<Oii1Si^/^mMloxPiE^iJ/7K y AiS?l 0^5feDNA^ 

m^mat. (1) - [33 T-^Lfc/^'ri^'D-7^v'>'BiH4iW)!a^c7M^.i:^:^ 
mtm\lX'h^<DX\ tiTfctga-^ffT^^/T^-Tc CV-i?MflS<D.^Kei^li. C2] T- 

25 ftSi! L y 7 ^ 5 KpCALGFBMds ^ ffl l, ^ fCo ?P^MS«^JMS&tt<7^ill'^^^J li . ^ ^ ^ 
-7-r->y (iiiljgSO. 4mg/ml) @ &<](Djt'£^;6U ^ f-OJ^^If A$n/t 
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5. ft5}^^ll '*J^l^L4l>-fn7!)MCteicO^MMloxPiB?iJ§rW-r'5DNA„ 

6 . '>/^ < t ^^—^(om^m.\ox?mmmm'^ i xii 2 uwi(o^^m.\ox? 
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1 1 ''j: V ^ L 1 4 V H;i^{wte«feo;^fe„ 
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< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 

ataacttcgt ataacgtatg ctatacgaag ttat 3^ 

< 2 1 0 > 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 6 

ataacttcgt ataaagtatg ctatacgaag ttat 34 

< 2 1 0 > 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 7 

ataacttcgt ataaggtatg ctatacgaag ttat 



34 
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4 

< 2 1 0 > 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

5 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

< 2 1 0 > 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

< 2 1 0 > 1 0 

< 2 1 1 > 3 4 
25 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 



5 
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< 4 0 0 > 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

< 2 1 0 > 1 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 

< 2 1 0 > 1 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 2 

ataacttcgt ataatgaatg ctatacgaag ttat 34 

< 2 1 0 > 1 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 



wo 99/25851 PCT/JP98/05094 

0 

< 2 1 3 > Artificia] Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0 > 1 4 
10 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 < 2 1 0 > 1 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



wo 99/25851 



PCT/JP98/0S094 



< 2 1 0 > 1 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

5 < 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 



< 2 1 0 > 1 7 

< 2 1 1 > 3 4 
15 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

< 4 0 0 > 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 

< 2 1 0> 1 8 
25 < 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 
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< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

< 2 1 0 > 1 9 

< 2 1 ] > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 

< 2 1 0 > 2 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



< 2 1 0 > 2 1 

< 2 1 1 > 3 4 



wo 99/25851 ^ PCT/JP98/05094 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 34 

10 < 2 1 0 > 2 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 34 

20 

< 2 1 0 > 2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3> Artificial Sequence 

25 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 2 3 



wo 99/25851 ^ ^ 

ataacttcgt ataatgtatg ttatacgaag itat 

< 2 1 0 > 2 4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 4 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

< 2 1 0 > 2 5 

< 2 1 1 > 3 4 

< 2 ] 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 5 

ataacttcgt ataatgtatg atatacgaag ttat 34 

< 2 1 0 > 2 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 6 

ataacttcgt ataacgtata ctatacgaag ttat 34 

< 2 1 0 > 2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificia] Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 7 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

< 2 1 0 > 2 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



< 2 1 0 > 2 9 



wo 99/25851 ^ ^ PCT/JP98/05094 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0> 2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

< 2 1 0 > 3 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 0 

ataacttcgt ataaagtatc ctatacgaag ttat 34 

< 2 1 0 > 3 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 ^ ^ 

<4 0 0>3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 

< 2 1 0 > 3 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 

< 2 1 0 > 3 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 34 

< 2 1 0 > 3 4 

< 2 1 1 > 3 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 4 

ataacttcgt ataaggtatt ctatacgaag ttat 34 

< 2 1 0 > 3 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 5 

ataacttcgt ataatatata ctatacgaag ttat 34 

< 2 1 0 > 3 6 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 
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< 2 1 0 > 3 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 3 7 

ataacttcgl ataatctata ctatacgaag ttat 34 

< 2 1 0 > 3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 8 

ataacttcgt ataatctatc ctatacgaag ttat 34 

< 2 1 0>3 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



wo 99/25851 ^ ^ PCT/JP98/05094 



<4 0 0> 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5 < 2 1 0 > 4 0 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 



15 



20 



< 2 1 0>4 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 I 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 



< 2 1 0 > 4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 
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17 

< 2 1 3 > Artificial Sequence 
<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0 > 4 3 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 3 

ataacttcgt ataatgcata ctatacgaag ttat 34 

< 2 1 0 >4 4 

< 2 1 1 > 3 4 
<2 1 2>DNA 

<2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



34 
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< 2 1 0 > 4 5 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0>4 5 

ataacttcgt ataatgaatc ctatacgaag ttat 3, 

< 2 1 0>4 6 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0 > 4 7 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 
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19 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

5 

< 2 1 0 >4 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

10 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 

< 2 1 0 > 4 9 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



< 2 1 0 > 5 0 

< 2 1 1 > 3 4 
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20 

< 2 1 2 >DNA 

<2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 

< 2 1 0> 5 1 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

< 2 1 0> 5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



< 4 0 0 > 5 2 
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ataacttcgt ataatgtaca ctatacgaag ttat 34 

< 2 1 0 > 5 3 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant ioxP 

< 4 0 0 > 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

<2 1 0>54 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

< 4 0 0 > 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

< 2 1 0 > 5 5 

< 2 1 1 > 5 2 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5 <400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0> 5 6 

< 2 1 1 > 5 2 
10 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 6 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 

< 2 1 1 > 6 0 
<2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0>5 7 
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tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

< 2 1 0 > 5 8 

< 2 1 1 > 6 0 

5 < 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 



15 < 2 1 0 > 5 9 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 



< 2 1 0 > 6 0 

< 2 1 1 > 6 0 

< 2 1 2 >DNA 
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< 2 1 3 > Artificial Sequence 



< 2 2 0 > 



< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

< 4 0 0 > 6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 

<2 1 0>6 1 

< 2 1 1 > 1 0 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Swal liner 



<4 00>6 1 
gatttaaatc 
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